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u^axF Mi EHSfaxi a 3 aai ns oisbeh&sxi si a ¥g a^is 



e as^ u^aa &sb aaaxia 3 bb a n§ oisb ehbbxi sbjii- a?iBoi as 32s, ^gm gs^ a 

S^j» g*=0| BB8 ¥S EHBBXIB US SI 01 SIS HBBSSJW B0\o[H t EH^axiM AfOISj 2^ 2 

aoiasKn. bsib si £ a of 01 axii^oi a^e ^aiif b ^ aife uj^axi- £t»B EH^axis aisspi «b 325 01s AM e as 

S UicgJXfM 0|g» EHSaXIOll &0JA1, M¥» SSB^ LH CHI ea^OI XII1 a£Eg H*B££ LH 

011 ^a^oi aaa 312 asg d\&; &d\ sa^a 401 ea^oi ±3 zjass ¥3 chssioi sw^ati 401 is= a 4^1 ^a^oi m% 
£ixi ^^¥°j MsL stn^axi &s« 401 an asg bpi hi 2 a5=« D\sm 11^2, £>oi bb^9 bpi ea^oi en 
BSfa s^e a si ai 31^ bb/bh ^b; sw^sixi as b?i an asg pi bob an asa a*»ai: a sm^sixi ag m 
asg uiboii »2 asa a*t*iB ssso. 

5sl, S iS8 UJcHS tlSii 0I8B EHSfaX! XJI5& U EHaaxi Si a 3© OISB ¥S a^ISM HSBCh 



£3a 

■Haaxi. ¥g a^iB. fch»Eiafe. utaxK ^\m, si. asE^ a*t»i. a^ai. 



§/dlAl 



E^2J BBB ^9 

e ie e2H^i^2i aeon o>e EH^axi sm eaib b^se. 
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WIPS PIView 3.3.2.!: 

E 2afe £ W80II ©g U£2J» agfSXLSJ iS^i SfS^ ?5I £A|B &9E. 

£ 2t>fer s ^soii ©g uesjxi amm a^ana is^i s?a^ ^si eaib sas. 
e 3a^ aaa utait iiat ataxia eaib eat, 
e 3b& asa uesjxi timm ataxia ?s§ eaib ise, 

E 4fe UESJX1 aSISS 01 gB ¥ 3H2| EMgfaXPI 3^2 EHSaXI SS21 SOUS EAIB BS£, 

£ 5afe EWgfaxI^ S§2 EHgfaxI E§2I 8I0IB EAIB 

£ 5bfer EflgfaXI^ SIB §EHS 3^2 EH&aXI 2^21 81 Oil > EAIB SSE, 

£ 62 EHSfSXI 2ii =?blB 2I¥ MS EAIB SSE, 

£ 72 £ 6011 (DB 2]?e31 g>SCHS ?HIB a^ISS EAIB S3E. 

* ESSI ¥=0|| CUB 
21. 21* : S£^ ¥S 3IB 

22 : §3^ 

23 : gfS^ 

24 : 

25 : S AH SB* 

26 : att/Un 4»B 

27 ■■ m&m gf° °S4 

28 : a£S 

* U£°'X1 i*»B EH S3 XI Oil aS! 225, ^ol UE2JX1 £>9B EHgfaXlg 3158101 3 aXISS gESI EtfOlU 21221 2101 

s.g gg £fe sua gg e« gsa aigfaxi seat, n sis siaoi 3t*et 21? son 2§a ^9 s^ison aa 201a. 
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WIPS PIView 3.3.2.S 



1991££E SB H§3I£§!(EPFL)2J OlOlg n&m (Michael Gratzel) B^gOH 2JSH gSHi Ukgjlt fchaEI&tet(0fUEJHI ^S) 

eh§jsxi3| 3H^@ 01^ 01 &om\ ae as b^?3> 51132 sia. ssst EHaaxite 3issj p-ng aaaxioii uish hi£B3|3f 

011 u xi ssoi fe^i me 01 3i£2i hiss jyaie eh&sxis aisii? 4= sife ^sSi ?W2 sick 4ais eh as 11 a- gai. seat 

eh Pilfer 3iAisag a 4= oioi axi-g &g ^si 4 stfe ss^a. ^ss axis aes^ aois^ iisis ^ ^4 xhss sitr 3 

23121813 EHSSXIOIC*. 



&m, gsHsj aaaxia ids a xi si ia=i as^g ies sa m°\ s^s oigsioi 21 axis gj s^s ais^ aaa 
xi 21 §a ass m Soi 01 gci. 

£ 1S 4#§> HISl §ai3|$a Id aSOII Kg EHaSXI eSS EAIB BSESAI, SJSS3H^SIS£ HI 2000-31581 1sL OH 3HAIS § 
2H3|#0|C|. 

£ IS &2SIS. CI4-2J EHgfaXIdOa. 10b. 10c) S UBol HHS8JS. OlSolfe EH a XI 21 HS^(12a. 12b. 12c)°J ^Si AHS Cfs^| mm 

si 01 sa^a sa^. §j ois^aia. nb. 1 ic)a ois^g Ed sfe e^d3)s oigsioi a3i^°s s^si^LKsjg si) sfe aa^a 
ois^g mm Golfer aeg hissw so. 

43ia ^01 eSH2| EH^aXI SIS. 2f EHgfaXlg 5|g £jS SMS gaoPI ¥18101 2| EH g> 1 aXIS g£2| E4!i 01 go! oi agsj 

7114 SEfe S3i 

2! S^OI £|£s §131 JfNCH ^E°J 2!§:a£l3| USAISQ. CD 21 AH. a XI A|0|2| B§* 31^401 H If Oil 2| a§?£4'OI g^SKHI 

£101, g£E°1 Eds §^A|9|3| 5N» g§OI ^3ia°SM), SSOI ^SSHXIfe SHI §01 SCI. 



^301 0|^3X> 61 i= 31^*! 21 HI 

s tss 43ia as s2H3i^°i sHisg 8Hasi3i mm sjssmi. eh axis §j ggs sushoi s§§ ra EHaaxi mo\°\ 

B3?g 21 SSI 61 01. 3^ life's SlSSJoHn SXIAI0I2I g*S aCHSHf 4= 5ife EHaBXI SJ HIS »ei 31 01 EHgfaXI Si gj a 3| 



431 ^3g B48I3I flfi S &S8 UEEJXI asigg OlSfi 0193X1011 SiCMAH. XI^JN SJ§2!^ lhoii sa^oi »sa XJ1 1 a 

es 3ib; Ei^gms x\^M mm&^ lhoii g^a^oi ni2 ass ^ie; 401 gfa^ai 4^1 sa^oi is ^2 ch^eich 2tn 
hei si 43i ea^ sj 431 g^a^oi §4eixi as ^s*¥2j m^ii ahs awasixi a£f 431 m as4 3iea 431 hi 2 ses 3ieg 

§&6m. 431 gfa^a 431 Sa^OI CH^SIfe g^g SJIIA|9|*= IB/Bl EtHSEIXI 431 HI1 SES 3 1 & Oil S4@ HI1 

ass a^si: stH^Eixi as 431 H12 as4 31&011 14s H12 as4 s*}his 5&&a-. 

Eeh 431 a^l &4SI3I S gfSS EH & a XI a SOU S1CHAH, 431 EH^aXIS §0|£ % 3H S»»a. (Hi= SFU2J EH^aXI21 ag SI 
U21 EH^aXI3l 431 HI1 SES S^HI Efe 43I HI2 SES S^HIS S6H 4S 33S ^§°S Sffe EHgfaXI SII £»CtO. 

E&. 43| =2J§ &4SI3I sfHS g tg8 EH^aXIS 0|g& m'S a3|&0|| 910\M, 43| EH if a XI 21; 431 EH SI a XI a^40l 91 

S«THI Si UAIOH 2I8H 3S30I 431 EH&faX| 2ii eSo|3| 9\m 2J^ S: Si 431 2I¥S3I aaOl 3|fe& 21 UAIOII 2J8H °J^£|CH 
2J¥&SS OISEIE^ offe gfSCHS SSSO. 

E&, 431 mmm S45I3I flff S ^SS EHaaXI HIS SeOII SJOIAH. nil aE4 fg 3I& 4 OH aSI El El h *£)£IS 3 go 1 01 431 HI1 
a£4 fg 3IB LH2J |*g(2g SI^2J §S=I S4SI& «1 B31I; 5H@ i§ 33121 ?Si SJfe HI2 31 B 4011 e!i3g 3 

golOI 431 HI2 a£4 ^-S 3IB2J LH2I I'^SHS xl^2! g}S = § «46lfe HI2 B31I: 431 gfS^3J 431 §5j=i S&AI3IS. 431 

sgEixi an g^i2£ xi ^ a as s^veai 431 sueixi an 4 ma =121 gs s^jvsoi §1,7^11 4&§ aioi 

mi ^2 3fg a«f ssoii 210H saa-ai3ii s&eie^ si 01 431 gfa^m 431 sa^oi chub as? sib hi 3 B3ii: 431 ?g§ gsioi 431 s 

3 AIOI 2| HII S "Oil a6H§g ^aSlfe HI 4 B31l: Si 431 3SEIXI &2 2f2f 4CHa^g t)l£lfife SS S^V^OH SES S^HIS §4ol 
= HI5 B31IS S8BO. 



3ISK S ^SOI ^olfe 3|#^0|01IAH S42J XI 31 a XI 31 S ^g2| 3|^2{ AI4g g0lo|3|| fe'Alif 4= 2lg §ES 4 All SI ^gSI3| ?|ol 

a, b &S2i 3Hf ajgsief ^aiwis s?s es§ sssioi gash3is 
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: : W1PS PIView 3.3.2 

E 2afe S ^ v 32| A! Oil Oil [QB UieS» &mm EH2*aX|21 ga^3f Ma^2| =?£m EAIB BSEOIDi, E 2bfe SSEOIO. 



EB. £ 3afe S &S2I figAIOIIOII ®B Uic8J» £h»B EH^SXISI EAIB BSEOIOi, £ 3bfe SSEOIO. 



£ 3aS S26*E, £ gjgsi UEEiX* <L^s EHSSXIfe. «I1 aES 5IO(21) &2| LflOII 0 d* H 0 f 25 Xl^xlE^ gs^(22)OI 

aCH 2*201, £3 35|2| ^<g(24)m HI 2 aES 5IO(2T) 4KM ^(22)31 ^§ 2}2?e ¥H CH»£|0i 2ttjg£|£e Q£ 

£ 5IO(21')2| S3SO 5,^1 SS^(23)0I S£!£I01 21201, ^S=(23)3f ^3^(22)01 §££IXI ^S¥2] gi¥5> AiS 2Wg}£iXI a 

s.m an ass ?iB(2i)a fli2 asa 5iB(2r)« BttAi3in. aa^(23)a ea^(22)oi asrsb 93(25)8 unAisife aa/un ^& 

26)01 ti&SlCH HO. fll1 SE£! 5|B(21) 6fS| 2fcfli££JX| 9^M All aES a^XII(28a)5f SSSCH 21201, H2 3E3 510(21') £ 
21 EtHiJSI 

xi am s^oii m ass a<tn(28b)^ s^acn ao. 



&5|2f SJfe S ^S2| UESXI- a»m EHS*axi21 S§1 E 2a LH XI £ 3bM «BBQ. 



BXI. E 2a0i! EAIS U(» i>8 ga^(22)£, SnO 

2 

Efe ITOflndium Tin Oxide)5> SWS aEg ^9 5IO(21) gOII tf»Eiab(TIO 

2 

) ^aiCEAISFXI 8JS)M REf • etlOIJEg §2^ 5-10/ot 3Koffe bK #51 ¥9 510(21)2] S^fiC} m\\ U8tB2£ XI ^ 

SIE^ BO. 



015|/d. tf»Eia& ^£-iai(EA|o^X| BTB)fe. ElOs 0t0|^HSHA*0|E(Ti(IV)isopropoxide)2l- 0*AI!e#(CH 

3 

COOH)M 210TCSI SSeaiOIHOllAI Qgo\Q\ ^slEJEjs M^OIEM S^B #5| ^SEIOte e^OIEM 2£AI34 &S}EIEtfe2| SBOI 
10 UiXI 15%5> SE= ofEH, #5| ttSEIOfe M^OIEOII BBIOIiflB ^MO|E(Poly-ethylene oxide)2f fiaiOHHS! e£IP(Poly-ethylene gly 
col)e Eb BS>01 tf»E|Efte BB2I 30 UIXI 50% 2 1- £IE*~ S51SI01 SSi 5fE^ lag 332SA), ^StEIEHsS 5nm~30nm°J xig 
S 3>feO. 



3D 450 - 550 t3S 5fS6F0( 6f5| SBICMIWBi ^M0IE2f BBIOHHB ^Z\W §21 ^51 ^^XfM UESXf tf»BB 2121 S 

^31 SSOI £|E^ BO. OAI, OI^»EIBO| gJSH S^(22)M RuSS ge»Oil 24AIO 01^ BS8KM gg^f 3§9 tfSEIEfb §3 

^(22)# SflffD. 



Be. E 2bOil EA|@ b[2f ^2^(23)^, 319 ^§ 35|2J 

=PS(24)g SnO 

> 

E^ ITOOndium Tin Oxide)5J adlS 2E^ ¥§ 510(21') ^Oil s»S(Pt) 2i6lfe bK ^5| 2E^ ¥S 5IO(2V)2| Q^jSO a*5ll ^ 
xl^xlE^ BO. 



DICHAi, 380 - 450 ^iofOj &S^(23)g SSBO. 0i5|A|, ^5| ^S(24)^, S^^JHS 0.75 mm *»32| Eli 0188(01 5! 
I AhBBO. 



'^5| aa^(23)3f ea^(22)# ^5! 2E^ ¥S 5IO(21. 21') 3§f ttH ¥ S2| 3H3XI 8^^ 3^0| C|§ ¥ ^SO ^5il 3gSX| 
SE£) HSi 5h2JJ2 3SBD. 



HCH/H, E 3a UIXI E 3b0il EAI@ b^2f 3>fe EH3SXI2I ^SI ^SBO. 

^5|2f ^0! ¥ a^S S^A|5|£J. &5| Sa»ES xl^^a aES 53 § S^¥^Hf ^CHa^2j aE^ 30 § E[^»2g 

:l^^a 3^¥^0| &mmm ^B(26) OIl^CH, ^gj(Surlyn) i§£J ^5f^S H^Xh HM(26)e AhOIOfl D\m g§0|| 5JoH 21^ 
-Ml Si, K 6^E^ BSSMI. ^51 ¥ 2^(22. 23)01 /HS CHBSS4 BO. 



^•II^ES. 6T5I ¥ a^(22, 23)M OH. ¥ 2^(22. 23) AIOIOII 30-50^ ¥7HI2i ^&l(26)e ^(PtR 6h»EIOte(TiO 

)l Eioia S02j ^| ^, aE^ S3 Oil ^Xl o\^m 1 -4 mmoj so^ ^2 = a^(22 t 23)§ Of^B C}§ 100-140 "C2J 5fg Odl 1 - 
5I&2I °J^£g ^ a^(22. 23)M ^»^BO. 

!Hf 2J6^0j BB/UBI ^B(26)0| ¥ a^2J HS3f ^6MI ¥^£IE^ SlBIAIgJO. 
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40I ^ £^(22. 23)§ B«t» a«S(Pt)OI 92^(23)21 01 All n?S(24)§ SoKH 0.8 MSI 1 ,2-P01II!-3-^I! OlOIQSaiS 0*01 

2aOIE(1,2-dimethyl-3-octyl imidazolium iodide)2i- 40 mM2| I 



(lodinem 3-0H^A|HSIUSUM^{3-Methoxypropionitile)0il goHAI^J a6HH21 I 



/I 

si so«g(25)e xhsi a^a. B^m xh^ *on om\ ?s(24)^ Baa &s sai(27)a ^y^2s ^gstoi e^c*. 



&3I2* ag EHS*aXI2| Sa^(22)j» ^2^(23)01 gSSXI 8fS aE£ 52 g yg S3 ¥^011 S^OIfe SE*r ^£1 if SBStfc 2£g 

a^»i(28)« sasfe uk oiiacH asa a^ai(28)^ ?a aioiHan ^a»E3. ?a hioih(28)« on. £ 3bsi ^ra 'lts 
boi m m\ =?zi hioih(28P* mo\x\ xi *±q. n w&mx\mm mi saw att s^ss asiot 

EH^axi eeoi sfgohxi bxwsi amaioicj. 



£ 4^ u^axi- &aaa oise * jhsj aaaxi^ EHsaxi ss2j b«ib eaib bsee^ai, a^ aa^ ^ §2^1 
91 set 01 * eira aiKAja aa^3i ¥ aa sxkbjsi §s^§ a&a 9 (28)011 2ien aama mbs sis uauch . 



st. EHsaxi(A)2f BiaraxKB)^ asEg a*raioa asti as s^iob UEiyio^Ai, ¥ sisraxi?i 3 a at sis s^oi jimp 



ee. 6K>ie s^e at a^a a^ Ajoiont 3i se^ aasi a eh 011 ma ^ ass a*r«a sj¥oii 12^ a^sim am e^sie^ e 
a. 



£ Safe 4*31 EH^axPf HEH^ EH 9a XI S^a gjOIIM SAIB 3SE0ID. 



s. 5aM ^58^. d^si ^ asaxitsoja g^a^m oisb axia ea^oi gsa sEa&oi asa a«ra^ e^as^ o\o\ ubb(aa) 

g^gffl, Ef a»(BB)°Sfe EH^a XI (50)21 2^ ¥^a S^HI(51)01I 2|oH gai£l£^t S^S ^EH2| EHSaXI 2 

60ICL 



£E 5bfe tt?| EHBBXP* S|B £EH^ 019 EHBaxi HM2I HOIB EAIB SSEOia. 



£ 5bM &58fS, Q^9\ 2| EH^aX|(50)2| ^a^2f M2^0| g£2| £<MgiOI a^l a£S S^73Pf ^^S(AA)ES S^£l£l, 

a»»(BB)sst ^¥2j a^ Ahoioiife sea aa»ai(5Doii 2ien gai£i£^ s^s SEH21 EH^axi eeoia. 



£ 5b2| ^0j|0ilAi2| aoi. 93H2J EH ^ a XI (50) M S|B UH^ShOI a^M MOIHXh B Ofe ^ EH^aXI(50)2| gf=g ^^^^ 8^ 9_^2J 

asa s^jgi£f ois& EH^axisi e^2i as^ s^hpi- Ais g^acn gr^^ e^oi s^sie^ sfw, as2£ ^ eh 

9aX|(50)2| Ol^sf S ^oj 



SJ. 9JH2I Bfl aXI(50)S ^IM^ 2H6PI ^8HA|fe £A|@ b^2f aoi B¥ 3X1(50)2* a XI (50) Af 01 Oil 1^^ S^»I(51)B Olgo^OI B^AI 



51^1 Ai, EH^aXI Sfg, UkEiXf ttmm EH^aXI n x m ?«B 4= 2iQ (01 OH n^2, m^2). 



e 6^ tf^ia EH^axi =?uia si¥ §§ eaib aasoin, £ 7g a^i si¥B» bbchb ?we a^iaa eai» sssoia. 



s 7M sss^e. s vaa ehssxib oisb a^is^. aaaxi es(60)3f, aaaxi se(6o)3f <y^aoi 2ife a^a ua^oii 2ish h 
§aoi b?i BiBaxi see asspi «a sj¥ a(6i)j». a¥B(6Da aaoi ^be 3s-uak62)«i 216H e^sioi si^sr^s oigsit 

^ 6^ BSCH(63)a ^PblohOI ?S9Cf. 

^ib 5>fe a BS2i EH^axie spis§ bh»o. 
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£ 6011 £X|g SOI. a^B bl» S£ EHaaXI £M(60)M UAH OI§S>OI 21¥ S(61)0il HSA|9I^ OK EHaaXI £e(60)a £ 
&g &X|6^I 9\o\0\ 2J¥ S(61)B EHaaXI £g(6O)MOI0fl Hfe aBBOISS EHaaXI 211 SfiBO. 



Q}afAJ, 2J¥ «(61)2| B* SOil <M^g0l Hfe 13 aBHIOIH» U 

MOW 2\o\0\ &D\ £§(60)21 219 ¥gg 98131 3tfe48 *a HO. 



oiiacH. 2j EHaaxi aa^a is^sj sea aoife iocmom, ns?Ei ai£9 EHaaxia b ea aoitr ncmoin B»Eiafea 

SOI asia 2| 8cm0|ffl. ipg a^lg M£i LH¥ SA^Sa HOIfe 7.8cmOIO. 



6H>I 2J^ ■(61)00 BSoFOj BSB £ 721- SOI USCH(63)9 HMI SBOI Jlfcfi US UAK62JS OlSoFOt Bg6>HO. 0|g 

3faaa auiss has aaoi ?tk8toi EHaoiiLixia a»on o&ej/H 11512s a^i onwxisa eboi Jt^sts^ awMao. 



&3ia SOI HISfB 33H2J EH8SXIB HeJH 33HSJ £#e Sl£ BSK S^Oilfe BI96 EHa^20IIA1 530mA oj 

a, 2.0 vsi aas a.^^o^ <* m ^ ^o 0 | i 9 ^oj EHaaxie sjss eas s^oii^ gas aiasaoii/d i78mA£j ai*a. 6.0 va aa 

1214 HQ. 



40ia Sj»B EH aa XI 8H4£¥H aOia 2^21 §^ol 9dH2J S^£S SXia £^0li aB S^ISSi a^ ^SJ SiMM SOj^ 

12 HO. 



tfftB bh2i soi oi^oixife s aae. ^£a 2^ £a gjoi 2j EHaaxis s^shs^ EHaaxia aFg£^/H. a XI MOISi H 

£<yoii aB eiaci oh^ b^i b\o\ sashsi- sto\ axi Amia ^&«oi hihi s^^hhw. xiae a^Aiao. b is 
2| EHaaxis 5 of oi #g s^i^e nsstfe ssoi qh¥ ^b 2*bsh shw, s.m^a aiass ^a a:>ia 

a 9B|»^l SI^SfSfHO. SB ^aie EH^aXIM ^l^2§ 6^ £§011 dloHOI S t€§ U£EJX> ^Sfg EH^SXIM ^|g£S Sfe £M 

sam ^s^3f sim^ 2^ a&e ^^^ii aaa ^ h^ ^igofB ho. 



b aasi ^i^ ^aioiioii iuo ^xii^bs ^i^sihhu. ^pib ^Aioiife b ?ib aoiw b j^ibs «b ^oi of 

ye ^SJofOW BO. SB. B U82I ^ls ^0f£J S^£| SS^SfS B ^1^ A^S) g^j LH01IA) OSIB AiAIOO^F Pf^^i 01 oH^ 

4 SOIO. 



aaai&s 

y^lSI- SOI 0l¥CHXIfe B eSc, EH^ SPISM «l2EoffeQi HCH/d OIIUXI^B sii S|2{S[6PI ^ohOl g^Hj- g^^£J ¥ci 5ffB 
EH aS XI ■ 1BW20I, Olg^il AHS^I SIBB EHa^XIS¥EI ^£2J £d0IU Idl «B £ O^ 5§ HOI EH^SXI £g3f a^l 

sm JiieBssMi. ^i^s^f eoio^B, EHaaxig aa ^schi a>e a^if^s si^sur ^ h^ rn^f^h ho. 



SB 0l£MI «|SB UicH» 6l§f§ EH^ SXISB ¥SSfOj 2iea £l¥ Afgi 4 H^ HO. 



:s7) s^a s^i 

1. 



£f^£S X\^M UHOil g,^^0| H£S 73! 2 S£^ 3|B: 



^oi aa^s ^^i ea^oi ±% zmm ¥B ch^qch sbH^asj ^oi ea^ a! 401 aa^oi g^isxi 

aaxi &£i~ ^^i an a£^ ^i&nf ^01 »2 a£^ pibm s&sm, 4^1 aa^s ^^1 ea^oi oiaafe a^e uoiai^ib aa/ani 

4B; 



^w^sxi a^ 401 Jin a£^ 7iboi uss an a£^ a«rn: a 



£w^£ixi a^ »i2 a-sa ^iboii ai2 a£a a«fsi 



1 samoi oivoia ^S£s 3^ aaaxi. 
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2. 

»| 1 SOU 910\M. 



g?S 3. 

HI 2 SOU SlW/d. 



23 SSSwa seat *n a * aH - 



S=?S 4. 

a 2 soil siow. 



§=?S 5. 

HI 4 SOII 21 CM. 



M a»±tf 2S» US. 21 »fe EHS^XI. 



S^S 6. 

HI 1 SOU 5MCHAI. 



t-» gi ^-i i — sgos site 

^ui an. 2 ses s*tai=. btuis -rw= 



s=?s 7. 

ai 1 son 9lO\M. 



,. 2 a£S ,».. .a ^ *» ■«« * aa * " M sn ° 2 at ,T0( ' nd " JmT ' n °" ae) " 



&:>i ai 

Site 

EH8H3H. 



8?S 8. 

HI 7 SOII 9lO\M. 



B?» 9. 

Q| 7 SOII 2-lCH-M. 



of a = s , B.=Bfe! si s ^ses site a»a». 



n?s 10. 



WIPS PIView 3.3.2 



HI 2 SOU' 2iOiAi. 



&D\ S8HI!g, 0.8 MSI 1 ,2-P0IIB-3-^g OIOIP££|g OlOiepOIHO ,2-dimethyl-3-octyl imidazolium iodide)21 40 mM2| I 

2 

(lodine)§ 3-tHI^AIH£ni£Ueg(3-Methoxypropionitile)0ll gSHAI^J I 

3 



/I 

2| SSHggaSjei 3Sg -?§°5 Site EHSSXI. 



s^s 11. 

HI 1 S2| EHSSXIS SiOie *=- 3H Stt»S. Olir SIPSI EHgfSXISI 
OS 6fU2| EHSTSXI?* &:>| HI1 SES gSfHI £Ete fl|2 Seg S^HIg goH 4f£ 3i ^§25 Site EHgfSXI eg. 



S^S 12. 

HI 11 SOU 210IAH. 

40| CH1= 6IU2I HSSXI2I HI1 gSfHI21 P§ 8IP2I EHSfSXIS] 3912 SES S^HPI 33SI0I £}g S^g OI¥te 2§ 

^§£2 Site EHgJSH eg. 



S^PS 13. 

HI 11 SOII SIOfAH. 

S3| 011= olU£| EHgfSXISI HI1 2£S §*fHI2|- 6,^1 PS 8|P°I EHg> k 2XI2| HI1 3£S S^HPI 8!§S;HP. &M>I 011= SIPSI EH=f 
HI 2 §sfHI21 £PI QS 8IU2I EH&2XI2J HI2 SES SSfHDI 4!S £l£|Oi 8S g^g OI¥te 3!g ^S2S 8|te EHgJS 

xi eg. 



S^PS 14. 

hi ri s mxi hi 13 m cni= s son sioiai. 

£31 CHi= SIU2I EHgJSXISI 3911 SEte HI2 SES assist &D\ PS SIPSI EHgfSXISI HI1 SEte HI2 SES S^tHlfe gJ^SOl i2« §Sf 
HIS OHJHS SI 

01 £5§S 2Jg ^S££ Site EHgfSXI 21. 



§I?S 15. 

m 14 ssi eh sail eg; 

y^i EH^an ega <y^&oi site s^hi 3 paioii sish jdseich eh^sxi egg asspi mm si¥ g: s 

if^l 2I¥S31 11201 Dlfeel H§ PAIOII SISH SgEIOI 2I¥S°S 0|gS|£§! Site gfSCH 
i SSolOI 01^015! 

S^PS 16. 

HgfSXI HIS gJgJOII S10IAH. 

111 Sea ¥9 D\B 4fOII <^§JPPh g£IBIl 3D SI 01 &D\ HI1 SES ¥S 3I& LHSI gi^SeS §2^1 ggSlte HI1 B3I; 
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WIPS PIView 3.3.2. 



3fS ±g 33,8, ^ m Bfc HI2 SES *H3IB tf 01 3S8101 4PI « 3£S ¥8 3IOSI UI2I SfS^ 

§ SSolfe HI 2 B3fl: 

«w sa=a «?i ia^i a»Ai9ia. «r^i aian ara xi*a as s^a «?i ssaa an soia^si m sa 

xUa §s a=!¥Soi B«/un moiob ^2 s* ssoq sish s*»sia sea 
8jw «?i g?a^3i feoi ga^oi DisaE^ ^= Hi3 bh: 

a 0 i ?g§ goKM feOI a«/Bia AfOlSl i! HI S ^ Oil SSHilg ^gJ8lfe HI4 SSI: Si 

&oi suaxi an =w aaa^i as a^vgoii asa a«»« sastfe his bjii 
s sssioi oi ^ch life aisaxi as sb. 



s?s 17. 

HI 16 SOII S101/H. 

s:>i jiii. 2 ata fg ?i»s. sa^ SEfe ea^oi u^afe aeon sno 

£te ITOtlndium Tin Oxide)?! 61818 *B a£#ei 3SS =S2S SFfe EHS3XI IS SB. 



S^S 18. 

HI 16 SOU SIW/H. 

fef^i meiei^ #eiEite. 

Eiem ok>ias£sak>i=» oiwiE^i 210^21 2sgaioisoiiAi ssskx asaem ssoiEg sss *. S3i aaaafe nsoiEi 
asAia aaaafesi ssoi 10 mxi asm »w. s^i asa&s bsoieoh bbioo sxloe _ FHO ,_, T1 

■a SaIoie s£ allow a ibii s 3cms che siu:n aa.a&fe sssi 30 mxi 50%^ aE«i «:»e 2- ^§22 oi= oisaxi 
<ais as. 



S^S 19. 

31 16 SOU 2ACMA1. 

iOI 3911 B3Bfc. 

*3| 31! * 450 t: UIXI 550TD2I SE B9I0IIAI gSEISHM, QAI Ru gg §2*011 SS8I0J S?l Ru SS^I S*S ttftEIEHt SS^ 
Solfe BS1B CH SSSIte 21 §S°S Slfe EHSaXI HIS SB. 



i?» 20. 

II 16 SOU S101AH. 

HI2 B3II * 380 XJ UX| 450t:2J gE BSIOIIAH fl»3«fe B5IIB CH SBSIb 2S ^SE£ 31 fe EH S3 XI HIS SB. 



I=?S 21. 

I 16 SOU SlOiAH. 
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gj\ m&mm *e§, \m mx\ sowsi'^-mw imm lhxi 4™ 21 gsaa. 3 §01 2^9 s^oii gjsfas^ loot lhxi 140*021 g 



22. 

HI 21 SOll SlOl/M. 



§ £7SJ ffll 4=B£. @e!(Surlyn)S SSgf mJ\±% USX gee! 2g f§2£ olfe EHSfSXI HI 5 gfS. 



S^S 23. 

HI 16 SOU 210) A), 



UD\ HI4 B3«0||A|. 



0.8 M2J 1.2-Q0||g-3-^S OI0ia2£|g OfrOI2CK>l = (1 ,2-dimethyl-3-octyl imidazolium iodide)£1 40 mM2| I 

2 

(lodine)S 3-0)I^A|HSni£Uei|(3-M e thoxypropionitile)0ll g8HAI2J I 

3 
/I 

21 2 6H§Jg°»g ^S6!-fe 28 ?S°£ olfe EHSJSXI HIS g*g. 

EB 
£3 1 



££9 2a 




24 
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WIPS PIView 3.3.2. 




£S 2b 




£2 3a 



25 



22 
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WIPS PIView 3.3.2. 
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£S 6 



£S 7 



-62 



—61 



WIPS PIView 3.3.2 



-62 



—61 



-62 



D— 63 



D—63 
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